Phosphorylation of a single subunit of the epithelial Na+ channel protein following vasopressin treatment of A6 cells.
Arginine vasopressin (antidiuretic hormone, ADH) stimulation of sodium transport in high electrical resistance epithelia is accompanied by adenylate cyclase stimulation and cAMP accumulation. The hypothesis of direct phosphorylation of the purified amiloride-blockable epithelial Na+ channel protein by cAMP-dependent protein kinase A after ADH treatment of cultured cells was investigated in this study. Phosphate-depleted A6 cells (a cell line derived from toad kidney) were exposed to 32PO4(3-) in the absence or presence of basolateral ADH (100 milliunits/ml). After 20 min (the time needed for ADH to increase maximally Na+ transport), the Na+ channels were extracted from the cells and purified. At every stage of purification, only one subunit of the Na+ channel, namely, the 315-kDa subunit, was specifically phosphorylated as assessed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and autoradiography or scintillation counting. In addition, a polyclonal antibody raised against purified epithelial Na+ channel protein was able to immunoprecipitate the phosphorylated channel protein from a detergent-solubilized fraction of vasopressin-treated A6 cells. This same subunit was also specifically phosphorylated in vitro when the purified Na+ channel protein was incubated with gamma-[32P]ATP and the purified catalytic subunit of the cAMP-dependent protein kinase. Thus, only a single component, the 315-kDa subunit, of the Na+ channel protein complex (which is composed of six subunits) can be phosphorylated both in vivo and in vitro. This subunit is selectively phosphorylated by the catalytic subunit of cAMP-dependent protein kinase to a level of 2-3 mol of 32P/mol of protein.